Note: Reports are unedited and appear as submitted by the referee. The review history appears in chronological order.
Minor points: Figure 9 , there is no need to provide area A, since it's realted to surface elevation, results of flowrate should be given instead. Figure 12 , results of flowrate should be given. There are some typos in the manuscript, for example m2/s, superscript should be used.
Review form: Reviewer 3
Is the manuscript scientifically sound in its present form? Yes
Are the interpretations and conclusions justified by the results? Yes

Is the language acceptable? Yes
Is it clear how to access all supporting data? Yes
Do you have any ethical concerns with this paper? No
The novelty of the paper is not well described and presented. To the reader (including myself) it is hard to see what is effectively the novelty of the paper since all the methodologies, as far as I could understand, have already been presented in other research. Images are of very low quality and results not perceptible in the manuscript images.
To my opinion there are some flaws in the paper that have to be clarified regarding the novelty of the paper and as such, I cannot recommend that this paper is accepted for publication in its present form. As such my advice is to review.
Comments: -Abstracts should not have acronyms -P4 EQ5 -define alpha -P5 L20 -the subscript should be alpha -Eq 5 to Eq 24 and the whole methodology is similar to [18] -P6 L11 -Zhou's scheme for the force does not conserve mass locally. You should clearly state, or at least give an insight on why you have almost no errors since the scheme you used is not conservative. -P8 L53 -Please compute an absolute error -L2-norm or something similar is advised. Also, for each test the computational time and the machine used should be stated so that there is a comparison of efficiency between your methodology and others.
-P9 L35 -Why use v=6m/s? please explain the value of v used for this and other tests -P11 L25 -m/s1/3. -fix units -P13 Table A2 -Table is The editors assigned to your paper ("A lattice Boltzmann model for the open channel flows described by the Saint-Venant equations") have now received comments from reviewers. We would like you to revise your paper in accordance with the referee and Associate Editor suggestions which can be found below (not including confidential reports to the Editor). Please note this decision does not guarantee eventual acceptance.
Please submit a copy of your revised paper before 06-Jul-2019. Please note that the revision deadline will expire at 00.00am on this date. If we do not hear from you within this time then it will be assumed that the paper has been withdrawn. In exceptional circumstances, extensions may be possible if agreed with the Editorial Office in advance. We do not allow multiple rounds of revision so we urge you to make every effort to fully address all of the comments at this stage. If deemed necessary by the Editors, your manuscript will be sent back to one or more of the original reviewers for assessment. If the original reviewers are not available, we may invite new reviewers.
To revise your manuscript, log into http://mc.manuscriptcentral.com/rsos and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions." Under "Actions," click on "Create a Revision." Your manuscript number has been appended to denote a revision. Revise your manuscript and upload a new version through your Author Centre.
When submitting your revised manuscript, you must respond to the comments made by the referees and upload a file "Response to Referees" in "Section 6 -File Upload". Please use this to document how you have responded to the comments, and the adjustments you have made. In order to expedite the processing of the revised manuscript, please be as specific as possible in your response.
In addition to addressing all of the reviewers' and editor's comments please also ensure that your revised manuscript contains the following sections as appropriate before the reference list:
• Ethics statement (if applicable) If your study uses humans or animals please include details of the ethical approval received, including the name of the committee that granted approval. For human studies please also detail whether informed consent was obtained. For field studies on animals please include details of all permissions, licences and/or approvals granted to carry out the fieldwork.
• Data accessibility It is a condition of publication that all supporting data are made available either as supplementary information or preferably in a suitable permanent repository. The data accessibility section should state where the article's supporting data can be accessed. This section should also include details, where possible of where to access other relevant research materials such as statistical tools, protocols, software etc can be accessed. If the data have been deposited in an external repository this section should list the database, accession number and link to the DOI for all data from the article that have been made publicly available. Data sets that have been deposited in an external repository and have a DOI should also be appropriately cited in the manuscript and included in the reference list.
If you wish to submit your supporting data or code to Dryad (http://datadryad.org/), or modify your current submission to dryad, please use the following link: http://datadryad.org/submit?journalID=RSOS&manu=RSOS-190439
• Competing interests Please declare any financial or non-financial competing interests, or state that you have no competing interests.
• Authors' contributions All submissions, other than those with a single author, must include an Authors' Contributions section which individually lists the specific contribution of each author. The list of Authors should meet all of the following criteria; 1) substantial contributions to conception and design, or acquisition of data, or analysis and interpretation of data; 2) drafting the article or revising it critically for important intellectual content; and 3) final approval of the version to be published.
All contributors who do not meet all of these criteria should be included in the acknowledgements.
We suggest the following format: AB carried out the molecular lab work, participated in data analysis, carried out sequence alignments, participated in the design of the study and drafted the manuscript; CD carried out the statistical analyses; EF collected field data; GH conceived of the study, designed the study, coordinated the study and helped draft the manuscript. All authors gave final approval for publication.
• Acknowledgements Please acknowledge anyone who contributed to the study but did not meet the authorship criteria.
• My recommendation is that major revision is needed before this manuscript can be accepted for publication. In particular, I note that each of the reviewers has requested greater clarity on the novelty of the method used. I also suggest that these are described in greater detail which may help address the novelty issue.
Each reviewer raises substantial areas for clarity and correction. I suggest these are addressed before the manuscript is returned.
Comments to Author:
Reviewers' Comments to Author: Reviewer: 1
Comments to the Author(s) Authors describe the method of simulation 1D open-channel flow by means of one of simplest LBM algorithms with the D1Q3 lattice arrangement. As a base, the system of Saint-Venant equations is used. The Saint-Venant equations are formulated in a conservative form with inclusion of two pressure terms. The idea to solve the conservative form of the Saint-Venant equations by using the LBM is by my opinion a step forward in attempt to develop robust 1D LBM solver for practical application.
Manuscript is in general correct and should be interesting for readers but it requires some minor corrections before publication: 2. In the second section, the governing equations had better be structured in non-dimensional form, since the original equation the LB method is trying to solve is in its dimensionless form.
3. The Chapman-Enskog expansion should be included to show exactly which governing equations can be recovered, if a brand new LB model is developed. However, considering the simplicity of the paper, the Chapman-Enskog expansion has better show to the reviewers and may not appeared in the paper.
4. Detailed description of obtaining of equilibrium distribution function in Sec. 3 may interrupt the train of thought of readers. I would recomend move everything between eq. (24) and (42) to an appendix.
5. Fig. 4 should be greater to improve its readability.
6. Some plots also require for improve their readability, e.g. Fig. 6 maight contain only one half of a channel while it is symmetric and then the vertical axis could have the sacle from, let say, 0.4 to 0.6; Fig. 7b is also nearly empty, vertical scale 1.56-1.57 would improve it.
After these corrections I recommend the paper for publication.
Reviewer: 2
Comments to the Author(s) The manuscript proposed the LBCSVE scheme for open channels flow. However, the paper is not clear about its originality and not convincing by presenting four cases of steady flow. Based on this, the reviewer do not recommend this manuscript to be published in current form. Major concerns:
The originality of the LBCSVE should be discussed in the introduction. Why is this a new lattice Boltzmann method as stated in the abstract? The advantage and disadvantage of the lattice Boltzmann method should be discussed.
The numerical test only include steady state solution. Does this imply the method only apply to steady state? If not, unsteady flow should be simulated. In the numerical tests, numerical accuracy and errors should be reported, computational efficiency compared to other numerical methods (eg. Finte difference method, finite volume method)should be provided. The effects of lattice size should also be investigated.
Reviewer: 3
Comments to the Author(s) The manuscript presents a lattice Boltzmann model for the Saint-Venant equations.
This topic is of potential interest but the actual contribution in the present form is still improvable. The English of the paper is good with a coherent structure. To my opinion the structure of the paper is the correct as the classic Introduction/methods/results and discussion/conclusion is followed.
To my opinion there are some flaws in the paper that have to be clarified regarding the novelty of the paper and as such, I cannot recommend that this paper is accepted for publication in its present form. As such my advice is to review. -P6 L11 -Zhou's scheme for the force does not conserve mass locally. You should clearly state, or at least give an insight on why you have almost no errors since the scheme you used is not conservative.
-P8 L53 -Please compute an absolute error -L2-norm or something similar is advised. Also, for each test the computational time and the machine used should be stated so that there is a comparison of efficiency between your methodology and others.
-P9 L35 -Why use v=6m/s? please explain the value of v used for this and other tests -P11 L25 -m/s1/3. -fix units -P13 Table A2 -Table is 
Is the language acceptable? Yes
Do you have any ethical concerns with this paper? No
Have you any concerns about statistical analyses in this paper? No
Recommendation? Accept as is
Comments to the Author(s)
The reviewer (former #2) is satisfied with the modification to improve its quality and recommend the manuscript to be accepted.
Review form: Reviewer 3
Are the interpretations and conclusions justified by the results? Yes
Is the language acceptable? Yes
Do you have any ethical concerns with this paper? No
Have you any concerns about statistical analyses in this paper? No
Recommendation? Accept as is
Comments to the Author(s) Dear Authors
Thank you for having incorporated the changes and the improvements suggested in the preceding round of the revision process. I do believe that the manuscript was greatly improved in terms of readability and scientific soundness. Overall I found the manuscript to be much easier to understand, with the aims, methodology, results and significance of the work more evident to the reader. The Authors are to be congratulated for the substantial revision of their manuscript. You can expect to receive a proof of your article in the near future. Please contact the editorial office (openscience_proofs@royalsociety.org and openscience@royalsociety.org) to let us know if you are likely to be away from e-mail contact --if you are going to be away, please nominate a coauthor (if available) to manage the proofing process, and ensure they are copied into your email to the journal.
Due to rapid publication and an extremely tight schedule, if comments are not received, your paper may experience a delay in publication.
Royal Society Open Science operates under a continuous publication model (http://bit.ly/cpFAQ). Your article will be published straight into the next open issue and this will be the final version of the paper. As such, it can be cited immediately by other researchers. As the issue version of your paper will be the only version to be published I would advise you to check your proofs thoroughly as changes cannot be made once the paper is published. 
Reviewer: 3
Comments to the Author(s) Dear Authors
Thank you for having incorporated the changes and the improvements suggested in the preceding round of the revision process. I do believe that the manuscript was greatly improved in terms of readability and scientific soundness. Overall I found the manuscript to be much easier to understand, with the aims, methodology, results and significance of the work more evident to the reader. The Authors are to be congratulated for the substantial revision of their manuscript. Comments: My recommendation is that major revision is needed before this manuscript can be accepted for publication. In particular, I note that each of the reviewers has requested greater clarity on the novelty of the method used. I also suggest that these are described in greater detail which may help address the novelty issue.
Response: Thanks so much for giving us many opportunities to revise our manuscript.
We appreciate the editor and reviewers very much for their constructive comments and suggestions. I have read the reviewer's suggestions and made corresponding revision one by one. We really carefully revise this paper marked with red color and hope to meet with your approval. 
 
The primitive variables are the wetted cross-section area A and the discharge Q. The
Equations are the traditional and conservative forms [1] [2] [3] and can be used in real rivers with arbitrary cross-section shapes. In order to calculate the hydrostatic pressure thrust I1 which was a difficulty in simulating the real rivers, the Gauss-Legendre numerical integration method was used.
Reviewer#1, Concern # 2:
In the second section, the governing equations had better be structured in non-dimensional form, since the original equation the LB method is trying to solve is in its dimensionless form.
Response: Thanks for the valuable suggestions. Originally, the LB method is do trying to solve is the dimensionless equation form. Recently, in the area of simulating the free-surface flows using LB method, many researchers have done a lot work and do not use the dimensionless form [4] [5] [6] [7] [8] [9] [10] . The form of governing equations in Thang et. al's work is also not dimensionless form. For the LB model for free-surface flows used the dimensional form, two stability conditions must be satisfied: which u is the water velocity, h is the water depth, v is the lattice speed.
Reviewer#1, Concern # 3:
The Chapman-Enskog expansion should be included to show exactly which governing equations can be recovered, if a brand new LB model is developed. However, considering the simplicity of the paper, the Chapman-Enskog expansion has better show to the reviewers and may not appeared in the paper.
Response: Thanks for the valuable suggestions. The recovery of shallow water equations which is the hyperbolic conservative form using the Chapman-Enskog expansion method have been carried out in many works [4, 9, 11] . Due to the similar Chapman-Enskog analysis, we do not put the Chapman-Enskog expansion in our work. The following is the Chapman-Enskog expansion for our model.
The Saint-Venant equations can be derived from the Chapman-Enskog expansion.
Assuming t  is small and equal  .
Eq. (10) in the manuscript can be expressed
The Eq. (R1) is taken a Taylor expansion to the left hand side of in the time and space
Substitution Eq.(R4) into Eq.(R5) leads to
Considering the 0 eq ff   and evaluating the above equation using Eq. (5), Eq. (7) and Eqs. (14)- (17) in the manuscript gives the continuity equation
Then, considering the Reviewer#1, Concern # 5: Fig. 4 should be greater to improve its readability.
Response: Thanks for this valuable suggestion. We have replaced the original Fig. 4 with a higher resolution figure.
Reviewer#1, Concern # 6: Some plots also require for improve their readability, e.g. Response: Thanks for this valuable suggestion. For more readable, the vertical scale in Fig. 7b was set from 1.565 to 1.569. For Fig. 6 , in order to show the channel characteristic of vertical contractions, we think it is better to display the two sides of the channel.
The manuscript proposed the LBCSVE scheme for open channels flow. However, the paper is not clear about its originality and not convincing by presenting four cases of steady flow. Based on this, the reviewer do not recommend this manuscript to be published in current form.
Major concerns:
Reviewer#2, Concern # 1:The originality of the LBCSVE should be discussed in the introduction. Why is this a new lattice Boltzmann method as stated in the abstract?
Response: Thanks for this valuable suggestion. In the introduction, page 2, we add the following statement to prove the originality for the proposed LBCSVE: Godunov-type scheme proposed by the authors [1] . We think that the computational time and efficiency was not the point of concern when modeling the one dimensional river flows. For every test in the manuscript, the lattice size independence was carried out to find the proper lattice size.
The manuscript presents a lattice Boltzmann model for the Saint-Venant equations.
The novelty of the paper is not well described and presented. To the reader (including where  is the link in a lattice.
-Reviewer#3, Concern # 3:P5 L20 -the subscript should be alpha proposed by the authors [1] . We think that the computational time and efficiency was not the point of concern when modeling the one dimensional river flows. -Reviewer#3, Concern # 9:P13 Table A2 -Table is unnecessary Response: Thanks for this valuable suggestion. The Table A2 was deleted. 
